Introduction
============

Epilepsy is a serious and chronic neurologic disorder characterized by recurrent seizures that affects approximately 50 million people worldwide, of which \>80% reside in developing regions.[@b1-ndt-12-3213]--[@b3-ndt-12-3213] Its overall annual incidence ranges from 50--70 cases per 100,000 in industrialized countries and up to 190 per 100,000 in developing countries.[@b3-ndt-12-3213] Like other sub-Saharan countries, Ethiopia is affected by epilepsy with the annual incidence of 64 per 100,000 inhabitants.[@b4-ndt-12-3213]

About 80%--90% of epileptic patients of the developing countries have difficulties in accessing appropriate treatment. In addition to diagnostic difficulties, these people face different challenges of antiepileptic therapy, like inefficient and unevenly distributed health-care systems, cost of treatment, cultural attitude, economic problems, and qualitative and quantitative inadequacy of antiepileptic drugs.[@b3-ndt-12-3213],[@b5-ndt-12-3213]--[@b7-ndt-12-3213] Even if a huge effort has been made for the development of new anti-epileptic drugs (AEDs) and improved formulations of older drugs, the AEDs we have today have limitations in their efficacy, safety, and convenience. All these are major reasons for exacerbation of social isolation, dependent behavior, low marriage rates, unemployment, psychological issues, and reduced quality of life of epileptic patients.[@b3-ndt-12-3213]

The ultimate goal of treating epilepsy is maintaining seizure-free state in the absence of treatment related untoward effects and then improving the patients' quality of life.[@b8-ndt-12-3213] This necessitates the maintenance of the happy balance of efficacy and side effects by indicating appropriate AEDs considering both patient and product-related factors. If a decision is made to initiate AED therapy, it is better to start with monotherapy, and \>60% of all patients can be treated with one drug and considered well controlled, even if they may not become necessarily seizure free. But, if this is not found satisfactory, it is possible to combine AEDs having different mechanisms of action.[@b9-ndt-12-3213],[@b10-ndt-12-3213]

Though different studies have been conducted in different parts of the world including Africa, there is not sufficient data on the utilization practice of antiepileptic medications and outcomes of antiepileptic therapy in Ethiopia. Accordingly, to demonstrate the existing management options of epilepsy including the outcomes and then for the improvement of quality of services, studies on the current epilepsy treatment practice have paramount importance in identifying problem areas for intervention. Thus, this study was designed to assess AED utilization pattern and treatment outcomes among epileptic patients visiting the epileptic clinic of University of Gondar Referral and Teaching Hospital.

Methods
=======

Study design
------------

Institution based, retrospective cross-sectional assessment of drug indication and treatment outcomes was conducted on epileptic patients' medical records of University of Gondar Referral and Teaching Hospital.

Study population and inclusion criteria
---------------------------------------

Subjects included in this study were all adult epileptic patients aged ≥15 years (irrespective of gender, comorbidities) and who were on antiepileptic drug therapy follow-up in the outpatient epileptic clinic of University of Gondar Referral and Teaching Hospital from May 2014 to April 2015. Unreadable patient charts and patients who had \<6 months follow-up duration at the time of data collection, were excluded.

Sample size determination and sampling procedure
------------------------------------------------

During the study period, the total number of adult outpatient epileptic cases on follow-up was 1,500, and accordingly the assumptions made for the sample size calculation were: a 95% confidence interval (two sided), a proportion of 50%, and a 5% margin of error. Ten percent (10%) was added for possible contingencies. This gave us a sample size of 336 to be analyzed in this study. Finally, four intervals between charts were taken as a sample tracking technique. If there was a medical chart which was incomplete, the next medical chart with better information was considered.

Data collection and analysis
----------------------------

After all preliminary preparations for data collection were completed, the data collection format was prepared to obtain all the intended data from the medical charts. The data from the patients' medical charts were collected by trained graduating class pharmacy students in May 2015, using data collection formats. The appropriateness of AED indication was evaluated against the criteria prepared by a standard treatment guideline of Ethiopia for referral hospitals. For the evaluation of treatment outcomes, seizure status of the patients, only in the 3 month period preceding the last visit, was considered. Operationally, seizure status is said to be well controlled if there were no seizure attacks, and not well controlled if there was one or more seizure attacks in the 3 month period preceding the last visit.

The collected data were checked for completeness, accuracy, and consistency at every step during and after data collection. The data were entered and analyzed using SPSS version 16 statistical package. Frequencies, proportions, and summary statistics were used to describe the study population in relation to relevant variables. The possible drug interaction of the prescribed medications was determined by using Medscape drug interaction checker software.[@b11-ndt-12-3213]

Ethical consideration
---------------------

For ethical clearance, the study protocol was presented to, and approved by, the ethical review committee of the University of Gondar. In addition, since it was a retrospective design, informed consent from the participants was not required, although written permission for conducting the research was obtained from the Neurology Clinic, University of Gondar Referral and Teaching Hospital. Each patient's information was recorded in codes and kept confidential.

Results
=======

Socio-demographic characteristics
---------------------------------

A total of 336 patient medical records were included in this retrospective study. The demographic data revealed that the number of male and female patients was 193 (57.44%) and 143 (42.56%), respectively. Regarding age at the time of diagnosis, majority of the epileptic out patients were in the age range of 15--29 and 30--45 years which accounts for 226 (67.26%) and 84 (25.00%) patients, respectively. The remaining subjects were in the age range of 46--60 and \>60 years; 19 (5.65%) and seven (2.08%), respectively. The distribution of epilepsy in association to age is shown in [Table 1](#t1-ndt-12-3213){ref-type="table"}.

Classification of epileptic seizures
------------------------------------

Generalized tonic-clonic seizure (GTCS) accounted for about 245 (72.91%), followed by 85 (25.29%) unidentified and/or not recorded ([Figure 1](#f1-ndt-12-3213){ref-type="fig"}).

Pharmacoepidemiologic data
--------------------------

### AED prescribing pattern

A total of 413 AEDs were prescribed over the study period, corresponding to an average of 1.23 AED per patient. As is shown in [Table 2](#t2-ndt-12-3213){ref-type="table"}, in this study, 270 (80.35%) cases were treated with monotherapy of AEDs and 55 (16.37%) needed dual therapy. Polytherapy was used only in eleven (3.28%) patients. The most common drug used in monotherapy was phenobarbitone; 205 (75.93%).

Regarding the number of AEDs prescribed, from a total of 413 prescribed AED drugs, phenobarbitone accounted for about 258 (62.47%) with a dose range of 30--200 mg/day, followed by carbamazepine with a dose range of 100--400 mg/day, 74 (17.91%); phenytoin, 61 (14.77%); and valproic acid, 20 (4.84%). The type of epilepsy and the antiepileptic drugs which were prescribed in the study are presented in [Table 3](#t3-ndt-12-3213){ref-type="table"}.

Reported adverse effects of AEDs
--------------------------------

Fifty-seven (17.6%) patients reported that they had experienced adverse effects related to their AED therapy. Hypersomnia was the commonest adverse effect recorded (eleven \[9.3%\]). The remaining adverse effects are presented in [Table 4](#t4-ndt-12-3213){ref-type="table"}.

Treatment outcome
-----------------

From 336 patients studied, 14 (4.17%) patients were hospitalized during the 1-year follow-up period, among whom three were hospitalized due to status epilepticus and eleven were hospitalized due to other reasons like infection, depression, and surgery. The reason for hospitalizations due to status epilepticus was discontinuation of AEDs.

Considering the current status of seizure, from total subjects, 59 (17.56%) patients had not well-controlled seizure status, and the remaining 277 (82.44%) had well controlled seizure status in the last 3 month follow-up duration ([Table 5](#t5-ndt-12-3213){ref-type="table"}).

Drug--drug interactions
-----------------------

According to Medscape, the possible drug interaction checker, from the total of 94 (27.96%) polyprescription (≥2) epileptic patients, 24 (25.53%) were free of any drug interaction and 70 (74.46%) of them had possible interaction, from which 44 (62.86%) were significant and 26 (37.14%) were minor interactions. From all the epileptic cases, the most commonly co-administered non-antiepileptic drug was amitriptyline, eleven (3.27%), followed by haloperidol, seven (2.08%), and fluoxetine, six (1.79%) ([Table 6](#t6-ndt-12-3213){ref-type="table"}).

Adherence of AEDs prescribing to standard treatment guideline
-------------------------------------------------------------

From 336 patients, 30 (8.9%) of the indications for prescription of AEDs were inappropriate while 221 (65.77%) were correctly indicated according to Ethiopia's standard treatment guideline. Also, in 85 (25.29%) of the indications it was found difficult to know whether they were correct or incorrect indications since the type of epilepsy was not identified and written on the patient's medical charts ([Figure 2](#f2-ndt-12-3213){ref-type="fig"}).

Discussion
==========

In this study, the demographic data indicated that among total patients, 57.44% were males and 67.26% patients were in the age range of 15--29 years, but trends seen in other studies show that most patients are either middle aged[@b12-ndt-12-3213] or elderly.[@b13-ndt-12-3213]

Generalized tonic--clonic (72.91%) seizures were the most common type of epileptic seizures encountered. This result is close to the study done in India (82.0%)[@b14-ndt-12-3213] and different from a report from Pakistan (23.5%).[@b15-ndt-12-3213] But, the major limitation in this report is the presence of epileptic patients' (25.29%) medical charts without identified/recoded seizure type. This may be due to inefficient diagnostic approach and/or poor practice of health-care providers to properly record and document patients' profiles.

The proper use of drugs requires that patients receive medications appropriate to their clinical needs, in doses that meet their own individual requirements, for an adequate period of time, and at the lowest cost to them.[@b16-ndt-12-3213] Due to complexity of the pharmacotherapy of epilepsy and sociocultural attitudes toward it, assessing the prescribing practices on AEDs is important to maintain the happy balance of efficacy and safety, and then to improve the patients' quality of life. Accordingly, this study revealed that 30 (8.93%) of the indications for prescription of AEDs were inappropriate while 221 (65.77%) were correctly indicated in reference to Ethiopia's standard treatment guideline. But, 85 (25.29%) of the indications were found to be difficult to determine as to whether they were correct or incorrect indications since the type of epilepsy was not recorded on the patients' charts. The national standard treatment guideline of Ethiopia recommends valproate and carbamazepine/phenytoin as a first-line agent for both generalized and partial seizures, respectively. Similarly, according to this guideline for atonic, myoclonic, and absence seizures, valproate is the first-line agent. The alternative antiepileptic drugs listed in the guideline are phenobarbitone, clonazepam, and ethosuximide, without having additional alternatives such as the newer antiepileptic agents.[@b17-ndt-12-3213]

From all the epileptic cases in this study, the majority of them were maintained on monotherapy (80.35%), which is usually recommended as long as the epilepsy is controlled and the drug is tolerable.[@b18-ndt-12-3213]--[@b20-ndt-12-3213] But this magnitude is quite different from the finding of a study conducted in India (18.93%).[@b12-ndt-12-3213]

The best AED therapy is dependent on optimal seizure control and absence of unacceptable side effects.[@b18-ndt-12-3213],[@b19-ndt-12-3213] But at present, carbamazepine and valproate are evidence-based treatment recommendations for partial and generalized onset seizures, respectively, and phenobarbitone is usually considered as second-/third-line option[@b20-ndt-12-3213]--[@b23-ndt-12-3213] due to less tolerable adverse drug reactions like sedation and cognitive impairments.[@b19-ndt-12-3213] As a result, most of the epileptic patients of our study area are prone to nonadherence to the regimen and to refractory type of epilepsy.

In this study, phenobarbitone 205 (75.95%) was the most frequently prescribed monotherapy, followed by carbamazepine 41 (15.18%), even if it was not the first-line agent for any type of epileptic case as per the standard treatment guideline. Similarly, phenytoin with phenobarbitone was the most frequently indicated dual therapy in this study 26 (47.27%). Even though the combination of phenytoin and phenobarbitone is important in maximizing seizure control, the risk of toxicity is high. The failure of AED monotherapy could be associated with multiple factors, for example, pharmacogenetic factors, misinterpretation of seizure type that leads to ineffective AED choice, and noncompliance due to adverse effects.[@b24-ndt-12-3213] Polytherapy offers no advantage over monotherapy, because it increases the potential for drug--drug interactions, may affect compliance, and is associated with a higher cost of medication requirement of therapeutic drug monitoring.[@b23-ndt-12-3213],[@b24-ndt-12-3213] Furthermore, apart from their efficacy and tolerability issue, the older AEDs have complex pharmacokinetic and pharmaceutical properties that may lead to serious drug interactions when they are given in combination. Currently, newer AEDs are approved and get into the market and have preferable effectiveness in some patients with different clinical conditions. Thus, when it is justifiable in terms of efficacy, safety, and even cost it might be rational to prescribe newer classes in place of the older AEDs.[@b24-ndt-12-3213]

Among the 57 patients complaining of adverse drug effects, hypersomnia was the most common adverse effect reported by eleven (19.29%) patients, as retrieved from the patients' medical records, and this finding differs from a study done in Bishoftu, Ethiopia, which reported 6%.[@b25-ndt-12-3213] Most of the adverse effects reported here in this study are associated with phenobarbitone which is in line with other reports, confirming adverse effects limit its clinical use.[@b19-ndt-12-3213] In this study, all the AED induced adverse effects were from patients' self-report, and thus known biochemical effects of these drugs like the metabolic syndromes of valproic acid were not addressed.[@b26-ndt-12-3213],[@b27-ndt-12-3213]

Regarding antiepileptic treatment outcomes, this study showed that almost 82.45% of patients were found to be seizure free for the last 3 consecutive month follow-up period. This statistic is higher compared with a study done on seizure attacks in medically treated adult epilepsy patients in Cleve-land clinic, USA where 63% of patients were completely seizure free at 6 months, and 64% were completely seizure free at 12 months, even though the discrepancy might be due to methodological difference.[@b28-ndt-12-3213]

From all the patients who were taking two or more drugs, 70 (74.46%) of them had possible drug interaction; 44 (62.86%) were significant and 26 (37.14%) were minor interactions. The major mechanisms for their interaction are believed to be modulation of microsomal enzymatic expression, plasma protein binding, and overlapping peripheral and central side effects.[@b24-ndt-12-3213]

This study being retrospective, suffered from lack of adequate and complete information on medical charts, and this made it difficult to do inferential statistics in adjusting and estimating the association of independent variables with antiepileptic treatment outcomes.

Conclusion
==========

Phenobarbitone was found to be the most commonly prescribed AED, and also, most of the patients were on monotherapy. More than three-quarters of the patients were also seizure free in the last 3 month follow-up period. Health-care providers have to improve their adherence to the treatment guideline and to the recording and documentation of patients' profiles.
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###### 

Age of patients at time of diagnosis of epileptic seizures in University of Gondar Referral and Teaching Hospital from May 2014 to April 2015

  Age at time of diagnosis (years)   Male, frequency (%)   Female, frequency (%)   Total, frequency (%)
  ---------------------------------- --------------------- ----------------------- ----------------------
  \<1                                2 (0.60)              0                       2 (0.60)
  1--15                              45 (13.4)             30 (8.93)               75 (22.3)
  16--29                             104 (31)              88 (26.21)              192 (57.21)
  30--45                             27 (8.03)             19 (5.7)                46 (13.73)
  46--60                             12 (3.36)             6 (1.79)                18 (5.15)
  \>60                               3 (0.89)              0                       3 (0.89)
  Total                              193 (57.4)            143 (42.6)              336 (100)

###### 

Type of therapy and antiepileptic drugs prescribed for epileptic patients in University of Gondar Referral and Teaching Hospital from May 2014 to April 2015

  Therapy type   N (%)   AED                                          N (%)
  -------------- ------- -------------------------------------------- -------------
  Single AED     270     Phenobarbitone                               205 (61.01)
                         Carbamazepine                                41 (12.20)
                         Phenytoin                                    21 (6.25)
                         Valproic acid                                3 (0.89)
  Two AEDs       55      Phenytoin + phenobarbitone                   26 (7.74)
                         Carbamazepine + phenobarbitone               22 (6.55)
                         Phenobarbitone + valproic acid               4 (1.19)
                         Valproic acid + phenytoin                    3 (0.89)
  Three AEDs     11      Carbamazepine + valproic acid + phenytoin    10 (2.98)
                         Phenytoin + phenobarbitone + carbamazepine   1 (0.30)

**Abbreviation:** AED, antiepileptic drug.

###### 

Types of seizure and drugs prescribed for epileptic patients in University of Gondar Referral and Teaching Hospital from May 2014 to April 2015

  Antiepileptic drugs   Seizure type (number of drugs)                     
  --------------------- -------------------------------- ---- ---- --- --- -----
  Phenobarbital         188                              1    66   1   2   258
  Phenytoin             49                               1    10   0   1   61
  Carbamazepine         50                               --   24   0   0   74
  Valproic acid         14                               3    0    0   3   20

**Note:**

Diazepam was given to some of the patients as an initial/dual therapy.

**Abbreviation:** GTC, generalized tonic-clonic seizure.

###### 

The adverse effects experienced by epileptic patients in University of Gondar Referral and Teaching Hospital from May 2014 to April 2015

  Adverse effects reported   Prescribed AED(s)                  Frequency, N (%)
  -------------------------- ---------------------------------- ------------------
  Headache                   Phenobarbitone and carbamazepine   8 (14.04)
  Constipation               Carbamazepine                      4 (7.02)
  Vomiting                   Phenobarbitone                     2 (3.51)
  Gingival hypertrophy       Phenytoin                          4 (7.02)
  Psychomotor impairment     Phenobarbitone                     2 (3.51)
  Gastric stress             Carbamazepine                      3 (5.26)
  Hypersomnia                Phenobarbitone                     11 (19.30)
  Skin rash                  Phenobarbitone                     1 (1.75)
  Joint pain                 Phenobarbitone                     4 (7.02)
  Dizziness                  Phenobarbitone                     7 (12.28)
  Hepatotoxicity             Carbamazepine                      5 (8.77)
  Shortness of breath        Phenobarbitone                     3 (5.26)
  Sedation                   Phenobarbitone                     3 (5.26)
  Total                                                         57 (100)

**Abbreviation:** AEDs, antiepileptic drugs.

###### 

Seizure attacks in the last 3 months among epileptic patients in University of Gondar Referral and Teaching Hospital from May 2014 to April 2015

  Type of seizure      Seizure attacks in the last 3 months                 
  -------------------- -------------------------------------- ------------- -----
  GTCs                 41 (16.73)                             204 (83.27)   245
  Status epilepticus   0 (0)                                  3 (100)       3
  Myoclonic            0 (0)                                  1 (100)       1
  Complex partial      0 (0)                                  2 (100)       2
  Unknown              18 (21.18)                             67 (78.82)    85
  Total                59 (17.56)                             277 (82.44)   336

**Abbreviation:** GTC, generalized tonic--clonic seizure.

###### 

Drug interaction with co-administered medicines among epileptic patients in University of Gondar Referral and Teaching Hospital from May 2014 to April 2015

  Co-administered medicines   AEDs                                        Level of interaction[\*](#tfn6-ndt-12-3213){ref-type="table-fn"}   
  --------------------------- ------------------------------------------- ------------------------------------------------------------------ ----
  Paracetamol                 Carbamazepine                               --                                                                 1
                              Phenobarbitone                              --                                                                 3
  Omeprazole                  Phenytoin                                   1                                                                  --
                              Phenytoin                                   1                                                                  --
                              Phenobarbitone                                                                                                 
  Haloperidol                 Carbamazepine                               1                                                                  --
                              Phenobarbitone                              2                                                                  --
  Amitriptyline               Phenobarbitone                              7                                                                  --
  Risperidone                 Phenytoin                                   3                                                                  --
                              Carbamazepine                               1                                                                  --
                              Carbamazepine + valproic acid + phenytoin   1                                                                  
  Fluoxetine                  Phenobarbitone + valproic acid              1                                                                  --

**Notes:**

Level of interaction was checked by using Medscape. -- No known interaction.

**Abbreviation:** AEDs, antiepileptic drugs.
